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ABSTRACT 

PURPOSE: To manufacture a thin-film semiconductor element having high 
performance and high reliability with excellent uniformity by forming a 
clean semiconductor/insulating film interface having high quality and 
hydrogenating a semiconductor thin-film without generating a large change 
in electric conductivity. 

CONSTITUTION: An a-Si:H thin-film formed onto a wafer is melted and 
recrystallized in a laser annealing chamber C(sub 3) by the irradiation of 
laser beams to form a polycrystalline Si thin-film, the wafer is carried 
into a CVD chamber C(sub 1) without exposure to atmospheric air, and a gate 
insulating film is formed onto the clean surface of the polycrystalline Si 
thin-film in the CVD chamber C(sub 1). The a-Si:H thin-film is melted and 
recrystallized in the laser annealing chamber C(sub 3) to form the 
polycrystalline Si thin-film, and the wafer is carried into a hydrogenating 
chamber without exposure in atmospheric air, and the polycrystalline Si 
thin-film is hydrogenated by plasma in the hydrogenating chamber. 
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irradiating laser light in a laser annealing chamber (C3) under reduced 

pressure or inert gas environment, thus forming a polycrystalline Si 

thin film. A gate insulating film is formed over the clean surface of 

the polycrystalline thin film within the CVD chamber. 

Then, the wafer is conveyed into a CVD chamber (CI) without 

exposing into atmosphere. The wafer is then passed into a hydrogenation 

chamber (5) without exposing into atmosphere, to perform plasma 

hydrogenation of the polycrystalline Si thin film. 
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^LT. B4HE3RTJ:3fc. $*-h«S8, 7-Xf! 
ISiitfh'W^tl l OftiEteWS. nwttttfc:* 
tt5¥®B£B 8 USt*. ft*. u©A 1 JK©0UVtt0J 
^lOOnmT^. U-UKckO. BM£T*n?-+ 
*)l&mfk S i T F T^tMTS. 
[0 0 4 4] et±®i5K> l5B!0iJfcJ:tt«, 

i&iiS iffBUfctfifcLfcfcfc. 7cfv.K$6T££ft< 
2f5*9xA-l*CVD*Ci rtfclMHlU C0CV 

c i riT*B* S i ffH 4 ©m#ftSM±ic^- h 

HfclMi7fc»Jfc-$"*J:3KUTV>«0T, #MHS iff 
K4 ty- hilfeii!Ji7 iO^MSrfl^TSifiiKftfeOi 

£wamE. -y-^xi/y ->3^k • x?* 

^-fta *flMMfc *cfcoa^H4 e? 

[0 0 4 5] £0fSBJ0^2|£M0jK: e k3n3 1 -r 
*»$ISAS i TFT©«Jfi^ttCOV»TK?B"5"*. 0 

9te£0gBj©^2^0JK:<fc3n? 1 **;i'#^flS i 

TFTO«ift*Jfe*w-r. 

[0 0 4 6] £0jB2fltt0JK:±*n5 t **;i'#*ftS 
iTFT®«ift#ftfc*V»Ttt, ST, 09A»T=k 
3C, jg#8£W$ft#£fr^fcM#ft#5X?xA-l 

[0 0 4 7] B9BCST<fc5K:. fl^X^xA 

-l±na#©^5XTCVDttft:J:0 a-S i : H, 
PffK2ft#j£Ufc»» Iffla-Si :H, PffJSS2£ 

¥®BteB 5 iC^Til^^Tfe^. 
[0 0 4 8] B9BC«f*9^9xA-l*B 

1 Kwrffit¥»fl*p«ijeai«oc vd*c 2 wtcx 

n, C©CVD^C2 rtT, 0 9CCST<t5»I, a- 
Si :HffK3*Ut-h7'9XvCVDttlCJ:0»l« 

T-5. 

[0 0 4 9] 0 9 CC^T^vX^xA- 1 

B l ^tff»¥»«*?lliaa!ill©n#y h^C 4 © 
D*yh7-AA*fHT, *SlCS6f Htft<, 1/ 

7X-;V^C3 rtT. B9D^T<b5C ^JA«X+ 
.>v-l/-1fCJ:*U— y%L*a-5 i : H, PffSI 

2 *«ktf a - S i : HffH 3 \zWH l/TJSBSISJMkC 
i0*ISftS iff«4K:Kfl:S"&*. c» -o#^ 
SS iffM4©^^05 i ^^;i^l5ift'5SR^^^ 
tt, a-Si :H. PffK2+©P*«F-li>"*3*l*- 
oillckO, m«n+ ffltft*. 

[0 0 5 0] H9DC»W5^fi^-lt. 
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ftHBeriuawcvDSci rtidnsi-*'*. -t-b-c, z.<d 

CVD^Ci ftT. H9ECSTJ:5K:. *I*.MCS iO 
2 «3^5rit*y-M«WR7*U : E-h^ , 5XTCVD 

[0 0 5 1] H9EC»"r#7*?x/V-l*H 
lCStliK^IWHR^ffifiSifliCCVDSCi 1**6 
^SBcm D iti 0 9 F C*-T J; 5 ir, 0Jx.« P 7 

-rx->^>^ic«fco^ss ifijK4*«kr» , -M» 

[0 0 5 2] H9GCSf«fc5C. ?—bl&ML 

T3>^i/h*-;Wa, 7b*JgJ*1"3. HCttfcC 

[0 0 5 3] H9GCSW7^!>xA-lfl)i 

CD A lJU!*0iJ*.tf?xv Hx-y5 1 >^lli | 3/^--> 
^LT, H9HC3R-r«fc5C, y-h«S8, V-*« 
«9*«fctfFW>'«Sl 0«#fifct"5. EfflttHfc:* 

[0 0 5 4] H9HK:S-i"3tf5^^xA— 1*H 

i t^iw*¥*fl*?i8fisiiffl c v c i rt ca 

n. cicdcvd^Ci rtT, 09 icsti^i:, ^Jx 

lis i0 2 JRA»6Ji!t*»iraie«Rl lSUt-h^X 
vcVDifeCiDJBlSTS. i©BSM6«Rl lfc.fcr> 
T. /t^-=>^C±»5«HdLfc#ISfiS i^M4©fl!l 

*. 

[0 0 5 5] H9 JCa«"rJ;5C. ffHttMSl 

1 CDBfjeW^SfJittf^xy hXy^iOziDlifcSb 
T3>^^h*-;H la. lib, llc£flM"f 
-5. i®ttJlC:*W-'B¥lBBISHl 1 CSf. 

[0 0 5 6] @9Jl:St^^iA-l®i 

OA l«ft0ij*.tf?xy hxy^>£fK:<kD/'W-=> 
i^-*. cnCioT. H9KC^"r«k5C. BWif 

n S i T F T.*^jSr*. 

[0 0 5 7] £U©<£3K:. £©SB2IBifllK:«k:M£ 
a - S i : H^H 3 ©JE2J&. *BBi5JWfcC«k*#*N& 

s i mm 4 ©»j5)t* Atfy- Kiffe^M 7 ©#&«. -en 

C 2 . if7X-;i/^C3 £«fctfCVDgCi |*JT, 



*M»TH&Kfcfc©£1'*££* , '?**£i:t>K. a 
-Si: H*K3©&iB©l93fe-*«*l»JfcUTJ:©.a 
— Si: 3 £cktf a — S i : H. P?ill20^iSt 

©£■*-* nia*T#*. tncioT, w,i$zMMtm 

frF 77 ^flHRtt (*£« 

JEM £«fctf«M± <£xA-rt«rtt) fctfftfcn^ 
^^;i/#^SS i TFTS^TSiltA^**. 
[0 0 5 8] <h£3T, ¥«»flR«#ISa¥«ffEfflft 

^ffit. *|M»^JRSHffiJ*ftStf*3&ft ft 

off ena#«ft¥»»«»o*3M«H3W&vi c &#» 

6*1X^5 IEEE Trans. Electron Devices v 

ol. 38, 2058(1991)) . ftoT, #&©&$? fcxAWXSr 

5*£xn-±©¥#**R*^S«5*£K:tt. # 
7 7. ©Hu£jW5v» c t c J: 0 fiS^ft SKfiCftt? d t 

3&«t?* s x* -> v- w-tj% t* § u-vytomstifi 

[0 0 5 9] IlCDi5C¥»fl«*^IIIBMBbfc« 

b T O^iftflA 5 a - S i : H?SJS© «fc "5 

MiS iSIKfl:-r«©ttH»T?** («^L«, Extended 
Abstracts on SSDM, 967(1990)) . Z<D&z>f3M&\z£. 
•3. m«3 0 o , css©<gS _ e, («^.tf, 5 
OnmkU) ©#igas i^Jg^a-S i :HS8W>5 

[0 0 6 0] C©BjS*«ftT«fc»C, «a$-&fc» 

TfeMSS©SS&^$-a:-5c:t«-c^^Vio 

6«. i©«fc3K:imW«iR*««a-a:fcac*ftK:S 

6 U * "5 i. ^ft^SM^oSf^aa® 

[0 0 6 1] ^:Z.X\ C©PplH5^*b. *ttg©*» 
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[0062] tutt. sr, «i^.«se«»*aHfc»* 

fi^fdPrtffctf^X^xA- 1 ftB 1 
3R^ISffiKilOCVD*C2 rtKAft*. "tl^T. £© 
CVD^C2 f*JT, B 1 2ACST<fc'5C, tf^X^x 
A-lJhCa-Si rHfHXSftU^-H^XvCV 

DftCJ: DJEWtT*. 
[0 0 6 3] B 1 2AKST#7X^xA-l 

ft, BlfcSTSJ£¥##^§e£gff©n#y h£C 
4 ODaHy h7-AAftffl^T, 3 
<, I/— !f7=-;i«C4 rtcmts. *l/T. £© 
tf7--;^C3 l*JT, Bl 2 BUST J: -51- , 
: *fcj^*->7-l/-tfC£*l'-l5tLfta-S i :H 

• mat 3 c«» bTjawi 8JSMtc± o s i sum 4 

KgfcStf*. £Hf4a«#Mg&S iflJK4t| , OitSfta 

ftST« 

[0 0 6 4] Hl2BCSt»7^i^-l 
ft, BlK^T»tt J NMt*F«8fiS««)n#yhi[C 

<, sr>'cvD^C2 rtiiAns. -tux. cirocvD 

^C2 WT?. H12CCSTJ:5C, ifl4 
±|;a-Si :H?iE3ftU ; E-h^XvCVD&{I 

.fcDCJ&ftTS. 
[0 0 6 5]&K, Bl 2CCiW77^iA-l 

ft, B 1 CwT»lftNHifls*Fia®«©n#y ^ c 
4 ©D#y H7— AAftfflV»T. 

<, nxsv— (f7--;^C3 ftt~8gj£Ts. *i/r, 

l/— tf7^-;i^C3 t*JT. Bl 2DK:S"r«k3 
K, m«x^->v-l/— tftCi-Sk-lf^Lfta-S 
i : H^E3*3«ta^8SS i^lK4(lMWLT^g!l{S 

M&fcftfrfc-a-s. ^nicfc^T, b i 2 b \zjm-$^ 

as i^4tJt^TJf <, IMU&4 a©*4&fc*£V> 
[0 0 6 6] fiU:©J:3£a-S i : HI5I&3 ©»j&i 

jIT^iCctO, *&&©#&!! S i?SK4ftf#£;i<fc 
[0 0 6 7] ^O^0j0H3|IM^ilC*ViTtt, ±j£© 

i5to«ftao#«fts i»itft»j«r*^*ftfflv»T 
n^*^«»S i TFTftgyrrs. 

[0 0 6 8] HOJBSlBifllCiSn^^^BftS 

i TFTCDStiS^ffid*ViT«, JB2SGSWJfc:J:*n3 t 
**)V&BfkS i TFT©S»#«sK*tt*B9BK* 
■TlS*T^n-fc^ftJft»fca. B l KST»SI¥g# 
^SSii&Eftffl^T, B9CI3ftTa-S i : 

3 ©»&£B 9diisti/— *fytL\z&zmm&&<t 

t ftfcRfcEJfcfctt* 0 jIT £ <h =fc 0 . 
©#8HS i*gl4ft»jfcT*. a-S i : 

H, P?IBt2©llgJ?ft2 0nm, -©©'Jt-h^X 



-?CVDKJ:0JBJ*S*i*a-S i :H551ll3©IUPft 
20nm£U a-Si : HJMt 3 ©»filt*i^f-oa 
®^S«fifcft30i*Djgl/&»#Ktt, HOP** 8 0 
nm, ftoTttMU a©*ftft#8 0 nmSSt^S 
©#8JIS if«R4ft»J«-r*it*«T**. 
[0 0 6 9] iOJ:5lCl/T*ftafl:Snfc*tS 
i«g4/^/&$nfc#7*^xA-l ft, B1IC 

ecvD^ci iz^ssjtzfs^'fz.ttiKmtr^. *u 

T. dOCVD^Ci f*jT, B9 E WfllK. # 

8a s i mm 4 o«*&aiif±cy- hmmm i m&. 

T«. ^^m, B9F~B9K£IB*fc? , n-fe*ft» 
», BW£'i"*n3 l ir*;i'#ISftS i TFTft^SfifcS* 

[0 07 0] £/lfc© «k 5 K, 3 HM^JIlinti, 

^2^S^JCi^n5 1 ^^;^8aS i TFT©i&i£7 p 
n-fcac. B 1 2 CST#l£ifl S i ?S]l©;*:&g{t©X 
n-fe^ftfliATVi*itCJ:D, G^nSM^WiStifi 
«*K5 0 cm2 /V • s£U:£KV>E5tt|g©n7-** 
S i T F T ftH5!T5 Z. tiPVt 5. 

[0 0 7 1] J105e?Bffl5B45ei«lC^VsTRW 
r«. Bl 3ttHOSi4Se»«CfeV»T«Vi5fiJI!t3|*» 
tt^MitSBftST. Bl 3I^T«fc5lC CI ©^181 
2|Mgtt$?8i&gBtt. I/— !f3tL©!H«ffiO«Wft*r 
T-Sl'— if7--;^C3 i, ^MB3&»6*ASn<5^* 

(H2 ) fty7Xv{tr*fc»©SVJ{dW3lxfc±«* 
SIUE ' *5J;tfTglML E ' ft«-i-«**ftSC 5 t 
ftffU ^ft6©W- J tf7^-;^C 3 *J:«?W(tfl3S 

c 5 mmmLrznQWtfmzfrisTm&znrzM 
^ft^-r-5. uneou— !f7=-;^c 3 szzfTkm 

X«2X 1 0-?To r rSflEWffi^KlJtaESfft'^tEta: 
[0 0 7 2] £©«k5 KlWSn&H 1 3 IC^T^^ 
-Si: Hfl«3)W»ritafnfc*5X^xA-lftP- 

-tf7--;^C3 wicxn, d©i/— »f7--;^C3 

rtT. 5^iW^lTa-S i : 3 IC V— &/t 
L*«M#l/TT»»S»IMI:lC±0*»ftS i?l)S4ft^ 
J^Ufctt, aSftJR^dt^<, ^7X^xA-lft7K 

"c, ±a?mssuE ' c*jn»*^ftHiflrt"*;:tcio 

c©±a5S@uE ' iTSfimegLE ' i©imc«4an 

fcTK^^yXvc^O, ±J6©*»«»JM:CJ;D»6 
n^#Mas i?i)l4©7 p 5X- : <'7K^l:ftff5. 
[0 0 7 3] B l 4 «±i!&© J: 5 \z UTJSBSISJM:* 
i0f^5 X^^kftfr 5 £ £ KJ; 0 f# 6 n^JP $ 2 0 
n m©#8H S i WK 4 ©Bfg*** itfcfcfis**©:/ 
7XT7K^{tB#©7Km^Xff^&#ttftS!l^ UfeS^ft 
ST. fc£U /7XvtK«^©^«, 7lc#^X8i!S 
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1 OOs c cm, m.2 7 0V, *JTO«*5W*J:tf 

bTWH?fiMMk&i: ^5 XT7K*fl:Sfr "5 Zl i C«k 
D#SnfcJ».S 2 0 nm©#if&§t.S i WK4 0l*e*tt 

tt, 1 0 0 s c cm, Sg2 7 Ot, 

KS^5W43ck^^^XJE^7 0. 5TorrT?i65. 

[0 0 7 4] 0 1 4^6t3*^i'5C fa&flXBEJrtfl 
mo. 5 T o r r OhTStfiW*^* < »t>T* D , 

igSftfc. *&, 01 5#>5fc>^5ck3C> **ftRHB 
tt»3 0#£UT*;Mi. Aff35cy7Xv**ft*ff3 
Z-tiftTft*. HI 4*«ktfHl 5K3R"r«rtt 

lite, H2 2-CwUfc«t5a:«Sl^l«oJI*!Mgft:tt 

d, ais*»?iMinifffcnfc*s*tsfts urn*®?? 

[0 0 7 5] fiUOi^C. £©SI4|SJE#lJK:.J:tt«. 
j/-- $7--)Vm C 3 F*}T a - S i : HffiK 3 ©WKfS 
*NWk*fr o ^ nc«k D # 6 ftfc£*MI s i *k 

SS iSHK4©^7Xv**fl:«T5c:t*«T**© 

s i got 4 omafcaaeojiflf&aEfcft 

IV>TT F T& £ffl»«3NM*P*»J«T* £ £ Ck 

19. gjl¥#fr^©#te©&S^£W*3££an? 

[0 0 7 6] £®^©»5^«KOVvrK9I 
■T*. 01 6ttiO«B5S«i«lC*V>TfflV»«!ffflti|*» 
^^ISj^tt^T. Hi BCiftTiSK:, ::©$]& 
^«AsX7fiifi$tilM:/ !f7=-;U*£**fcS£ 

6 fcWT-S. £©1/— tf7=-.fl'*J:tfiWIWfc*C 
6 tt. iaw«»Ufc*fiSN!»CJ:DW*tf2xlO-7 
Tor rSflEC&E&KJISftftlJtgfc&oTV**. £© 
I/— tf7=->l4sJ:tf**fc*C6 fc*V»Ttt, 0S;# 

»i/3tio«»A«cJ: ona 1 6 *-£Wi$\\zM>mfi$&3. 
jRwawM-***. £©#&, ^7^-)ia- i «TSRm 

7K^{k^C6 tt. i»JJM*MHtt. 0 3KSTl'~ !f7 
[00 7 7] KfltJ&Sttfcia 1 6 CSRTWBW* 

1 <DJ:rtj&>5*Wlfctt«lC*»Sttfctt*T. ^7X!> 



xA-l±K*SA»UiM&jftSttfcfll*.tfa-S i :H 
mm 3 C538SW«r bT V— 3% L «JRW bT^gSff 
»JMt*ff5. *C ±SI5«®UE" &f35ZVxJ\- 

^C6 rtfc**#***A"r*. 5fcK. ^©-kgBSSU 

[0078] z.amsxim\zx.-3"Ch* mmmmt 

mm\Z. a- Si :Hfl«3 0JSilWWSftft:*ff"3fc 
ft, nncJ:0#6n**ISJlS ifKKo«iSti»*C 

[0 0 7 9] ^©5SW©JB6Sei«K:o^TKW 
ra. HI 7ttHOjB6Hat«lJC*V»TffiVJS?iRi|4» 
#*FfiJ^K*^1". HI 7I3kT<J:3K, Cl©^M 

7->atlME ' £fcoT43.B. ±g|5«@UE ' id© 

!B4|Ui«yc43V»TflV»fcH 1 3 CS-T!i«^»fl*F 

[0 0 8 0] £ffl ±3 KflMiSftfcH 1 7 K^tH J»* 

3 rtT, /iJ^iA-llOa-Si :HfHR3JcU 
— L &Rilt LT«BSISafl:*ff o ** 

©MIIHISafl: C «k D # 6 tirzMSM, S i fWl 4 © U t 

[0 0 8 1] Jl©«6IUfi«tJ:ntf, «4j«i«iJi:H 
#?iSas i?fll4©y7XT7K^fttC«J:i9€fie 
«*o*#a«fl:*«4 u 5 © *Wih-r 5 c tiflrt % e 

tK^^^Xv P L ' «±SR€MUE ' 43±tf * y ->at 

@MEWicKUi2 5 fee.n-&feje>, ^5X"7**<kP*fc* 
x*;ws-o-f*>*^»lls mflt4C«!WSti*i: 

t*%V». -5-L-T, ^©^V^tt©*^"?©^/ 
y>atiME ' &iloT#MSS ifl|)l40^Rfl:«C 

[0 0 8 2] ^IC, £©fgBJ©S§7g»nc^Ti&BJ! 
T*. 01 8«d©^7HJ6^JII*3ViTffl^^jl¥# 

0i8i^r<fc3»c, zonm 
^m&mmjmmte. tw^nhn^n (ec 

PG*#U d©7 p 7X-77?>PGIIil3^$n*7K 
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«ijC*V»-CfflV»fcH 1 3 KjST»K¥*fl3re»ifig* 
[0 0 8 3] C©<k5l'*JftS*lfcH 1 8 I^TfflR^ 

-Si: HMK 3 I' V— 9% L £SSSt LT*gffiff &JM: 
Z?r?tz&, X£««*;:£fc<#5;*2xA-l** 
*ft*C 5 «C«aiU, Il©**fcSC5 WT, 

owns o# enfc^jss s i mm 4 ©:/? 

[0 0 8 4] ^©^7^M^J(I«tn«. 5B4*Jfi«iW 
«£. #£H>S i^4©77X^*SWkC<fcD*&e 

flDSiitfeaHtJW* i; 5 © sKih-r s z: t*«T?* * s 

**. Sfc, HOj^CECRfcflifliUT^XV** 
-fSHttfSiSfc. lOmTorrOTCfiE^TTO 
[0 0 8 5] 2LO«WCDjB8«JI^JCt3V»TKW 

«K*»l^<5fc»©CVDSCi H^&B&LfcK 

CVD^Ci C43HTI4. T8WIf4^y>atlME 
C£0*WtattTV>*. *l/T, dCOCVD^C! fl£ 

E£©IW::/9XTS»4a-ti:<&2:£fcJ:0U ; E-l*7 
7XVCVD;Wfcft5<fc'5Cfct>TV>5. 
[0 0 8 6] £©±-5 C*rttSftfcH 1 9 K^T&Jg 2 !* 

3 rtT, fl^X^xA-^Cfc&jfeUJ^fiJUFft&a 
-Si :H»JR3l-W1f«L*!iM*UTJ«BSlSafl: 

*ff-3fc«, ns»stt*::fc!&:<#5X£xA-i** 

HUE ' yxatlME ' IUHca^Sftfc** 

7?Xvc J: 0 , JdfioiSBSISJMiC i D# 6»tifc# 
agHS i^|g4C0U ; E-h7 P 7X-77K^t:*fT3. Jfc 
C, Xffi**SIl£fc<#5X?xA-l*CVD*C 
i rtKHK&U dCOCVD^Ci rtT, ±SBm@UE*5 



^£HS i?iM4±HU ; E-Ky7X- : <'CVDftlC<fcD 
09*.KS i 02 JK 1 2 *»fiJfT*. 
[0 0 8 7] dC0^8HM^JCckn«, a -Si : ffli 

jgH S i fill 4 ©^S CftofctSu ©#igft S 
i ffjft 4 CO XVTlc^tSff 5 5 £ t h 

C. 7?Xv**fl:**T^&^»S i**4©*iB* 
IHiiHCft-3fcSSJl©*ISftS i*BU±KS i 02 It 
1 2*»rif5"*ii:* , T**OTr. 79XrjJcjM:eJ; 
0 3 i *K 4 ©*»fi*«© JMffc£fl:*«li & £ 

sens ifi«/s i o 2 jwra£#j*r<5 

[0 0 8 8] m2 0\tZ.<D%m®3i99&l&lfc&.&D5- 
**)l&&§kS i TFT©Mjfc£&£ST. 
[0 0 8 9] HWjBSjetWCiSp^-V^l^liftS 
iTFT(DSi*SC*VJTIt ST, H2 0ACWT 

xA- l ZHM-$~2><, 

[0 0 9 0] lK\Z. 0 2 OBI^Ti-51-, tf^X^x 
A-l±C»flf©?7XvCVDttK:J:DB H-7©a 
-S i : HffJK (KT Ta-S i : H, B$J&| £V» 
5) 13ftjEWtU u©a-Si :H, B»I&13£7 

*. 

[0 0 9 1] &\Z. H2 OCCSTiolC, ®^r©7*7 
XvCVDftC«kDa-S i : H«R3 aBfiJCr*. 

[0 0 9 2] 3fcC B2 0DK3R"TJ:3C. 0J*J£>*5 
-fXyf^^KiOa-S i : H, B«ll 3*3i^a 
-S i :H*K3*A*-x>^l/tattfl:T*. 

[0 0 9 3] ^(1, H2 0DlCjRT#9X9xA-lS 

^03 mzxn. z\<dv-*?7 --)vmcz H2 

+FftL£a-S i : H, BffJRl 3£«fctfa-S i : H 

CJEYkS-S:*. d©^, i©#ISftS ifH!t4©3-"6© 
^^;i^i7S:-5g|5^^©SI5^tt, a -Si : H, 
B*Kl 3*©B)&*l<-K>yStt*i:£E:£D. ^J^- 
«p+ S©y-X«ttl mtfFWMWi 

tt, ^J^.«X e C 1 x+S'V— !f C±* U-lf* 
(&^3 0 8 nm) «r Fi+^-k- tfCi^l/ 

-U% (&S2 4 8nm) ft£tJV>*!li*«T**. 
[0 0 9 4] ±a»©J:3lcUT»iBl?flSJM:K:J:0*IS 

as iffiK4&»£lsfc& I/-+F7X-;^C 3 Ml: 

*3^T, ±«*aUEt^9X^xA-l©±^JS|Mll 
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[0 0 9 5] #11, 0 2 OECiSTtf^^xA— 1 

Ci f*3T, 02 0 FCSTiiKl, i O2 

[0 0 9 6] H2 0FJC*"r*5^^xA-lS 

0 1 9 C«t1tl)t J l s »(** : ?«ffiBillOC VD« C i * 

s^acuiDffiLfca, 02 0G{^-r*'5i*» y-h 

*^7©Br£»#SfllA.tf»>xv hxy^>^=fc0 
, [0 0 9 7] 02 OGlC^Ttf^X^xA-l© 

>^LT, H2 0HCjR"i\J:'3fc. y--MtS8, V- 

. ©A lR©JRffttWtlil 0 0 nmT&-5. GLhCk 
0, BS<]t-r-&p5 L ^^;l'#iSaS i TFT^t 

[0 0 9 8] 0 2 UiiSEOi^f'bTSiiSnfcp? 

+*;i*tsas i TFT©FW>«ift— y-Mtff# 

a S i T F T©y— htSte 2 0 Mm, f— bfite 10m 
m, y-MBMJl2**jftT*S i 0 2 HI©JP$tel 2 

to**J;5K:. #&HS i*K4©7*?X^**WI:K:J: 
[0 0 9 9] Cil-h. HOjWBOlQfi^COV»T**W»C 

i £©$»!«. ±a»cD*as«uciijean* i 6) 

©Tttfc<. £©3Wi©^«j£Scs-3<««©iBB 

[oioo] 0 1 c*?iWHMW*^aas 

BttMa^tLTCVD^Ci , CVD^C2 fcitfl" 
«IA.fi. fc^aSB^SfrSfflHS^CVDlfeeW© 
Mgifi, ^vttkX/fc.ls.Eto'fJXvlEm* #*7 

■5. 

[0101] 0 1 CwTfWWMW*? 



cflivjen*7* h/t*->©»jfcfej;tWE-0 

Rfc£fc, #?;^xA-l£;^l;:$e>T;L£ft<, * 
■aWCff5Hi:*«T*5. 3 HftKaPfcT, a- 
Si :H, PiWt*»ldfr*CVDa. Xyf>^i 
J;tf A 1 K©**3*SW*l«, Mig&^Ttf^X^x 
A-l£*&|-S6"*":i£fc<. ^liSf&S i TFT£§S 

[0 10 2] fc*, «*.«. -0©ffilgC:«*©fl!S 
*!6*»fc*. ;i©^SrtTaM«fcaHK©*Ki*fT 

newc, 0 1 xz^mw&w&^w&Bm. 

iZ&ttZV— tf7--J^C3 tCVD^C! &©Ntft 

[0103] i©*wtt, s i^mew©=&a¥ 

[0 10 4] 

a, ©¥##/*eitii#® s^-r * - 1 

[0105] *fc, ^©iMBcina, 

ctccto, *tttg©*K¥*^^fc^fc#i-ttT 

[0 1 ] n©««©*J6«K:*v»Tflv» ibtiZ-?)^?- 

[0 2 ] 0 1 j^tiwit*****? ossa© cvds 

ffl«j«©-«iJ**tWi5HT**. 

[03] 01 \ZK-mm*mftm? sm&wo v-vt 

=-^©««©-«S»TWiBHT»*. 

[04] H©58W©JBime«£±6n?-ir*;i^«fi 

S i TFT©fijt^S*l»^T-5fc»©»flS0T*-5. 

[0 5] 0 4 B C^tlWi^^S^liiHT?**. 

[0 6] 04DC^-rKJlC^-r5 s FM0TfeS. 
[0 7] 0 4G(;S-r«^iC>CtJS'r5 5 F®0Tfe5. 
[0 8] 04H^-rtt«tI^"r?> s PM0T?»-5. 
[0 9] ^©%^©IB2|lJil^JC=k?>n5 1 -fr^;i'#^S 
S i TFT©8Jj£^££!tt9iT5£Je>©»fiS0T&'5. 

[010] 0 9 H(i^r««fc^-r-5 s Pii0Tabs. 
[0ii] 09 j i^-r^^(c^-r?> s Pii0T*s. 

[012] AttS©^BAS i J*«*»riff*#tt*tt 

aj-r-5fe«e>©»f®0T$. 
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[013] n©jfsw©jB4siafi«ifc*v»"rj8v>6n*fi 

[01 4] £©JBW®*4fl*flK:*v*T^W*MM: 

ftS i£m©flt£#g43£tfftfc#£a77Xv7k3irt: 

If ft 5. 

[015] n©8W©JB42UfiflC*v»TjfflHISIWI: 

us i»K©Bse»je*±^e^»«o^7X7^ft: 

[016] ::©5SW©JB5lU64»JC*V»TfflV»5ns?l 

[017] i©fBW©IB6*JE«C*V»TfflV»6n** 

*STB&i^0Tft *. 
[018] c©58W©3B7H3ie«»JC*v»Tfflv»6n*» 

i [01 9] i©»W©»8SISfi«UC*V»TfflV»6n*» 

[020] ^©^©^aiiM^Jici^p^ 1 ^^^ 

ft S i T F T©«ifcfrlfe*ttWr*fc»6©»niiH"C» 
■6. 

[02 1] c-©5MB©JB9§ttlt«CJ;DffifiStifcp? 



ttCWSIS*©— 9 7Tft 3. 
[022] I/— !*%©JfMf J: 0 a - S i : H^J&©@ 

fi*Jt* 7*7 Xv*M»©zk*ft8MB] 
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